Interaction analysis of a ladder-shaped polycyclic ether and model transmembrane peptides in lipid bilayers by using Förster resonance energy transfer and polarized attenuated total reflection infrared spectroscopy.
Ladder-shaped polycyclic ethers (LSPs) are predicted to interact with membrane proteins; however, the underlying mechanism has not been satisfactorily elucidated. It has been hypothesized that LSPs possess non-specific affinity to α-helical segments of transmembrane proteins. To verify this hypothesis, we constructed a model LSP interaction system in a lipid bilayer. We prepared 5 types of α-helical peptides and reconstituted them in liposomes. The reconstitution and orientation of these peptides in the liposomes were examined using polarized attenuated total reflection infrared (ATR-IR) spectroscopy and gel filtration. The results revealed that 4 peptides were retained in liposomes, and 3 of them formed stable transmembrane structures. The interaction between the LSP and the peptides was investigated using Förster resonance energy transfer (FRET). In the lipid bilayer, the LSP strongly recognized the peptides that possessed aligned hydrogen donating groups with leucine caps. We propose that this leucine-capped 16-amino acid sequence is a potential LPS binding motif.